Mathematical Constants

1. mw=3.14159

2. 7°=98696

3. Jr=17724

+ 1_o03183
s

5. ¢=2.7182

6. log, m=04971

7. log,, e=0.4343
8. log,10=2.3026

9. Plank’s Constants — 0-024% 10727 erg.Sec

10. Avogadro’s number = 6.023x 107 mole
Constant of gravitation = 6.670> 107 dynf. iy / 3mmg

12. g=32.16ft /sec’ = 980cwm/ sec’

11.

Basic Derivative Results

i) = f (I) , then
dy‘ — )= f(ﬂh) S

1) dx
7(x) = 11111 f(ﬁ+h) f(ﬂ) — lim J)-Ja)
2) i—=a =
LHD= f'(a—0)= lim f(a”?) f(ﬂ)_l fa-h)-i@)
3) h-30-0 K
RH.D= f(r:z+[]l)—11m f(a+h) f('ﬁ)—] f('th) f@)
4) h—0

General Derivative Formulas:
o Z
1) Where is any constant.
- In — mn—l
2) e It is called Power Rule of Derivative.



N %I =1
T =1  reo
4y dx dx Power Rule for Function.
d 1
N
L@ =L )= '@
o & TN e
. Lo fmet f@=c 1)
Ci _ d d — T f
9 E[f(x) tg(x)]= Ef(x) + Eg(x) =/ (x)xgx)
d i @
9) E[f(x) EOI=T) dx g dx 7 It is called Product Rule.
d d
i[f(x)] _ g(x)af(x) - f(x)ag(x)
10) dx”g(x) (g (x)]z It is called Quotient Rule.
Derivative of Logarithm Functions:
ilnjc: _1
11) X £
d 1
—log x=

12) dx ¢ xlna

e L

13) 7(x) di
d 1 d
” &lﬂga Jlx)= 7o) gf(x)

Derivative of Exponential Functions:
— gt =p"
15)

ieﬂﬂ — Eﬂﬂif(x)
16) x dx



d X X
—a*=a’lna
17) dx

iamj =a’ " 1ng if(::c)
18) dlx dx

ixx =x"(1+Inx)

19) cx

Derivative of Trigonometric Functions:

i S = Cosx

20) X

d .

— Cosx = 5ing
21)

d 2

— Tans = 5ec”x
22) i

& Cotx=-Cosec’x

23) X
i
— Secx = Secx - Tanx
24) x
i
—Cosecx=—-Cosecx - Cofx
25) X
Derivative of Hyperbolic Functions:

d

— Sinhx =Coshx
26)

i(_’,’oshx = Sinhx
27) dx

4 Tanhx = Sech’x
28) X

o

= Cothx = —Cosech’x
29) X



i Sechix = — Sechx - Tankx
30)

iCe sec i = —Cosec fix - Cothx
31) dx

Derivative of Inverse Trigonometric Functions:

i,5‘.:'11'1'1:::= ! =, —l<x<l
32)’517(: 1-x

o 2 —

— by x= =, -1<x<«1
33)’517(: 1-x

iTaﬂ'1x= _
34) X 1+x

£C05'1x= _12
35) X 1+x

o 2 1

Tl A — 1 D= |
36)’511: Iﬂ.,ﬂlxz -1 ‘ ‘

ivt_’bsev::'lx= ——, =1

37) dx I‘\,!IIE -1

Derivative of Inverse Hyperbolic Functions:

d . . 3 1
— Sl x=
38) r.’i':'C ’!.,n'].+ I2
icosh'lx =
39) dx X -1
iTarzh'lx =——, [x=<1
40) dx 1-x
ii’:’ﬂﬁl_lx = x| >1

41)615[ -1



& Secny =

, D<x<«l
42) dx I\,‘I—Iz
d 1 -1
—Chogech x= , x=0
43) dx a1+ Iz
Results of Higher Derivatives
d” m!
= ax +by" = a’(ax+5)y""
l)yn el Gl ) (ax+b)
a1 (-l)yal”
y?z= dxn b - wH
) (ax+b) {ar+b)
" ~1)*(n-1)ta”
yn=d—nln(ax+b)=( J'(n ?)!a
) dx (ax +b)
¥, = dn&'n[ax+b)=a”&ﬁ[m¢+b+n£j
4) dx 2
a” . b2
y,=—Cos{ax+b)=a Cas[ax+b+n—]
5) dx 2
. d” eax _aneax
6) Va cdx”
¥, = d—ne‘”&'ﬂ[ax+ )= (a2 +b2)52“"&'n(bx+ c+ nTcm'lE]
7) dx b

H n

y = d_e“C’os[ax+ c)= (az +b2)§ e®Cos| b+ c+nTan 2
™ b

8)
_ . Yo =0 r =0
9) Ify IZ{DH_b) , then " for
Leibniz’s Theorem
n{n-1)

(/&)= o g+ 81t ——Fra 82t 4 T8,
10) 2!
Taylor’s Theorem
B s k"
f(x+ h):f(x)+hﬁ(x)+§f2(x)+§f3(x)+..._,__

!

F(x) =+

11)




Meclaurin’s Series

1) 70+ 0)+ S A0 5 0) e T 4 0
) - :

Formulas of Integration

l)j'ldx=x+c
Z)Iadx=ax+c

o
Where is any constant.
n+l

[x"dx =
3) n+1

I[f OT" f (x)dx =

+

[F I (-‘?C)]”+1
n+1

j—aix=lnx+c
5) X

If(x)
6 /)

[a*dx =
7) Inx

de=In f{xX)+c

J:

+C

f()
Ja m:'cix— Z__+r¢
8) 111-{1

g Je'd=¢"+c

10 Je7 P =e"" 1 c

11) Jaf (x)dx = af f(x)

12) JIF ()£ g(x)]lde = [ f(x)dx £ [g(x)dx

13) [£G)-g(x)dx = f(x)([g (e )= | F(x)[g(x)ax) |
14) [Inxdx=x(lnx-1)+¢

15) _[smxafx =—¢OsXi+0C

16) _[cosxcfx =sinxX+c¢




17) _[tanxdx =Insecx + ¢ or —Incosx+ ¢

18) _[cotx.:fx =Insinx+ ¢

[seexdx =In(seex +tanx) + ¢ 7
Intan| —+— [+
19) or 2 4

Jesexdx = In(esex — cotx) + ¢ lntaﬂ£+c
20) or 2
21) [sec® xdx = tanx + ¢
2) [esc® sdx = —cotx +¢
23) [secxtanxdx = secx + ¢
24) Jesexcotxdx = —csex +¢
25) [sinh xdx = coshx + ¢
26) Jeoshxdx=sinhx + ¢
27) [tanh xdx = Incoshx +¢
28) Jeothxdx =Insinhx + ¢
29) [sechrds = tan™ (sinhx) + ¢
30) Jeschetr = — coth™ (cosh x)

31 [sech?xcx = tanh x + ¢
32) [eschsxefr = — cothx + ¢
33) [sechx tanh xdx = —sechx + ¢
34) _[cschx cothxdx =—eschx+ ¢
dx=sin E+r:' cos™ 4o

[-— e
35) - x* or

[—dx= cush1—+r: In(x + vx* —a®) + ¢
36) X' —a’ or

[—— dr=sinh?X4+c  In(r+ i ra)+c
37) V& ‘+a or
1 1

[— 2r:i}t——tanh'l—+r: iln[a+x]+c
38) 4 —x a1 a1 or 2a - X




| 21 2cix=—lcoﬂ1'1£+c Lln Sl P
39) r—-a a ¢l or 2a X+a
21 2dx=ltan'1£+c
40) X +a a a

j;dx=—lsech4£+c 1 a+~a’-x iy
xrJat - x? d d o ¥

a1) or

LI NS S L

42) II’\J Iz — (32 a 2

I;dx=_lcsch4£+g —lln d+'\I'I2+CI2 ‘e
xfx? +a? a a P

43) or *
1 2

[Na? = £Pd = —x+fa® — 1% + 2 dn'4c

44) 2 2 7,
2 2

[Nx? —atdx= lxw/xz —a?— L cosh e lxx.l'xz —a’ - a;ln(x +xt—a’ )+ c

45) 2 2 4  or 2 2
2 2

[+x? +atdx = lI*\.l'IIE ra? - L ginhE e lx\.l'xz +a + iln(x +vx+a’ ) +c
46) 2 2 a  or 2 2

Je sin(b + )dx = ———[asin(bx + ) + b cos(bx + ¢)]
47) a“+b

[e® cos(bx + c)dx = ———[a cos(bx + ¢) + bsin(bx + ¢)]
48) a“+h

fsin e cosnsde = — cos(n +n)x  cos(m—n)x
49) 2(m+ 1) 2(m—1n)

fsinmsin e = — sin{m + n)x sin(m — 1)x
50) 2(m+ n) 2(m—n)

[cosmz cosmrds = sinf + 1)x . sin(im — 11)x
51) 2(m+n) 2(m-n)

52) [sin"xdx=xsin " x+41-x% +¢
53) [eos™ xdx = xcostx—Afl—x2 + ¢




- - 1
[tan™ xdx = xtan " x — = In(l + %) + ¢
54) 2

- - 1
[cot 'xdr=xcot” x + Eln(1+ )+

55)
jsec‘lxcb:=xsec‘1x—ln[x+1/x2—1)+c
56)
_[csc'lxcix=xcsc'lx+ln(x+«./x2—1)+r:
57)
2 2
. 5 atan'1%+b a”>b
[————dr=——tan" | ——=_ |+¢
a+bsinx N Ja? — p2
58) if
2 2
i i atan>+b — % — &2 a’<b
J[———dr=———1In 4 +C
a+bsinx «fa —b dtﬂﬂf+b+ﬁbz—ﬁ2
59) a if

.[—1 cir——z tan_l[ —d_btm£J+c a® >’
60) a+ bcosx Jai_p? a+b 2 "

2 ;.2
1 1 «.fb+a+tan';:«fb i a*<b

f———dx= In +C
a4+ beosx Ja? — b2 Jrra-tm g
61) 2 if
. . Nat+b? +atanh™ — b
| —dx= In 2 +C
a+bsinhx \/*32"‘5?2 m—atanh£+b
62) 2
1 Ja+b +\.(.:1—.E?t'emhE a=b
ax = 2,
a+beoshx \/a+b—«Ja—btanh£
63) if

a<h
tanh‘1£+r:

)Ia+bcoshx ,,ll' —g* if




Reduction Formulas of Integration

cosxsin™'x n-1,. , .

jsin” xdr=— + jsin xdx
1) it 1
. 1
gsinxcos™ x n-1 _
[cos™ xdx = [eos™ xex
2) Fl Iif
tan™™ x ~
[tan™ xdx = ——— — [tan™ xelx
3) n-1
-1
cot” x _
[eot” xdx = ———— — [ cot™ xddx
4) -1
tan xsec™ x M — _
[sec” xdx = Isec” 2 xelx
5) -1 .F‘I 1
" cot x csc™ I n-2 2
jcsc Kol = — jcsc” xadx
6) n-1 I’I 1
) H— )
jsm’” 1cos” Xy =— sin™ xcos™ 1 + [smm'2 xcos” xolx
7) M+ 1 M+
cos™ X cog™ x H—m+2, cos"x
-l-'marxz_ P -l-m—EdI
g) Sin"x (m-1)sin™ x m-1 "sn™*x
sin™ x sin™" x m-n+2,. €in™x
I n dx: - n—1 - I n—2 l:'il-
g) COS" X (n—1)cos™ x n—1 “cos" " x
CO8™ X 8in FxX mn
Jcos™ x cos ruxdx = + [cos™ ! x cos(n — 1)xdx
10 M+ 1 m+n
)
. ) 1 sin™ x cosnx M ) ) mim — .
jmn’”xmnnmﬁx = — -— . §in™" x cosx sin i + (2 )Ism 2 ysin el
11) i —H o —H m —H
[cos™ xsinodx = (— cos™ x cosnx) + j'cos xsin(n - 1)dx
12) m+i m+i
. P11 COSX COSAX + HSIN X SINMX . mim-1), .
[sin™ x cos rxdx = S gfin™ x — %jmn”"zxmsmdx
13) n—m ne—m
Le® R g
[x"e®dx = — —[x" e dx

14) a




ol o0 1Y ol 41

m(m—1)

[ sin naxdx = - + —x™ dinnx - — [x" " sin nxdx
15) 1 M F1
© [x™ sin nadx = - * S:mI + ;H—éx’”‘l COS 1T — m(f;_ D [ cosrudx
. (n—l)(n—?:)(n—i)---za i£1isodd
Tmn”mﬁx= n—-2)n—-4)---3
’ (n—l)(n—3)(n—5)---2_£? if7 is even
17) nn-2)n-4y--2 2
ki (ﬂ_l)(ﬂ_?’)(ﬂ_j)mz, if 7 is odd
Tcos” _ nmr-2)n-4)--3
’ (n—l)(r:—?;)(rz—jj---z.z, if 7 iz even
18) an—2)n—-4)---2

The formulas (17) and (18) are called Wallis Formulas.

Results and Formulas of Definite Integrals

TF’(x)dx: Fla)— F(b)

1)@ Which is called Fundamental Theorem of Integral Calculus.
NIGES freodr
) a &
[y =] f@&)dt
3) a a
Ejf(x)cix =Tf(x)dx+if(x)dx ., a=c<h
4) [ [ [
[ /() = [ 7 @~
5) ] 1]
[ 7o =] 7 (0)de+ [ FQa—x)dx
6) 0 0 0
f(ZcI - I) = f(x) sz(x)cix _ Zi-f(.x)dx
7) If then " 0
@a-0)=-1&) % ou o
8) If then O




f(x)=f(ﬂ+x) Tf(x)ﬁh.':ﬂ?f(x)ﬁif

9) If then " 0
3 3
[In(sinx)dx = [In(cosx)dx = — Tin2="ml
10) © 0 2 2 2
)= f(x X a o
feD=10) 7@ i reodem 2} Feods
11) If ie. is an even function, then ™ 0
f(—x)=—f(x) f(x) i‘ f(x)dx=[}
12) If ie. is an odd function, then =@
13) If Jx) is a periodic function with period p , 1.e. Jle+ p)=7x)
i1 atmp B
[ F(x)dx=n] f(x)dx
then for an integer , ¢ a

? J(sinx)dx = T f(cosx)dx

14) 0
B B
[F(yde =] f(a+b—x)dx
15) ¢ a
B B—a
[fyde= | flx+a)de
16) a 0
2 2
[Intan xdx = [1n cot xdx = 0
17) 0 0
3 3
IIHSECICiI=IIHCSCIdI=£1n2=—£1ﬂl
18) 0 0 2 2 2

Factors and Products Formulas

 (a+bY=0a’+2ab+ ¥’
b (2-b) = a° - 2ab+ b
, (a+ By =(a— by + dab
, (2 b)Y =(a+ by - 4ab




o (a+ by +(a- by =22+ 2P
o (a+b+cf =a®+ 0+ ¢+ 2ab+ 2bc+ 2ac
L (a+ bt Y =a+ P+ 4+ Aab+act be+ o)
o (a+0Y =a’ +3a°b+3al’ + b’
=0+ V¥ +3ala+ b)
o (a—bY =a’ - 3a°b+3al’ - 1P
=g -V -3a{a-D)

10, (a+bXa-b)=a* - ¥’
1 @ -V =(a-b)a’+ab+ V")
o @+ =(a+bXa - ab+ V')
13 @+ bXa+c)=a®+({b+ cla+br

(x+ bXx+ )= 22 +(b+ O)x+ be
g @+brcXa® + 0+ —ac-be-ca)=a’ + B + * - Babe

@b =(a- )T a4 ) t

15 is odd.
® no_ w1l w2 | FL

16. ° -t =(a+b)a b+ a™h b )if is even.
n n_ w1 w2 w312 el Fl

17 @b =(a+ DX —a" by b - ) i s odd,

18 (x+ aXx+ D)+ 0)= 2% +(a+ b+ )’ +(ab+ bo+ ac)x+ abe

Improtant Math Series

2
ef=1+x+ —+_—+---
2!

1. 3!
2 x
]1'(1+x)=x—x—+£+---+(—l)“'1x—+
D . 3 L
¥ X x"
T T
3_]1‘( I) 2 3 P
7 1+:r:]_-nf,1 (zlnzf {xInay




_ =1 _2n1
Sz’nx=x——+£—---+( 17 x .
s 3! 5 (2n—1)
4 2n
CGSI=1—£+I——---+(_1)” * +---
6. 2t 4 (2n)!
Tanx=x+1x3+£x5+...
7. 3 15
Secx=1+lx2+ix4+Exﬁ+-..
8 4! 6!
gSin 1+x+£_x_4_x_5_ .
9 2 8 15
-1 xr 12X 13x 1-3.5¢
St x=—4——+——+ Rl
10 1 23 245 2-4-67
1
S
11 2 24
1 _
(1+x)2=1—1 1-2 , 135 n
12 2.4 2-4-6
-1 )
(1__1-)2:1_'_1 1.2 1-3-5
13 2.4 2-4-6
L .
(1+x)2=1+_x_ix?+ 1-3 e
14 2:4.6
=l+ax+2°+2 +--
15. 1-x
1
— =l-x+xXF -2+
16. 1+ x

Exponents Formulas

Exponents

Loaf P is positive integer, and acR ,then @' = -~ to P factors.
2. veeR a0 L -1




3. ﬂr.ﬂgzﬂﬂi’ HER’T;SEN;E?EU

4. (&r)szaﬁs
s, (aby =a -V d€R reN;a,b=0
6. 17=1 vrneN

a L aelR r,seM;a=0
7. —=4d

a , :
. (E),za_” d€ER relN;g b0
b b :

o1 gelR reM;a=0
9 i =

a :

4 aeR r,seM;a=0

10. I!IS:SR’

k)

Logarithm Formulas

Logarithms

—

b log 1=10
s log,a= 1’ log _e= 1’ i me=1
y log, mn=log m+log, n

log_ (EJ =log m-log n
1

[

log (m)" = nlog, m

[@))

log n1=1log,i-log b

~J

be ac @b
11.log?+ log?+ llt)gc—2 =0

Y=log. ¥ e ndontyir x= ', ¥20 g yER

3

i

is positive no.




plognt=log2 +log3+logd+---+logn

Math Series Results

1+24+3+---+n= n+ 1)

1. 2
124024 3 4.y 2 = AR 1N204 1)

2. 6
1°+2°+3° +--+ ?‘.as:M

3. 41

I T T S A+ 12+ lx?mz +3n-1)

4. 30
2+4+6+--+2n=n(rn+1)

a2, =a+(n—1)d

5.
g 1+3+5+-+(2n-1)=#
2
1+l2+l2+---=”_=1.64493
7 2 3 )
1 1
1+ —+ 5 +---=1.20205
3. 22 3
4
1o 7 108232
9 2 3 20
—1+1—1+---=10g32=0.6931
10 2 3 14
1 1+1 1+___ﬂ'
11. 3 5 7 4
1 1 1
2. 23 4
1 1 1 _x?
+?+?+ Y
13.
1+1+—+—+-=¢
14. 20 3
Formulas of Sequence and Series
I The nth term L of the Arithmetic Progression (A.P) & @+ d, a+2d,. .. is given by




10.

11.

@ b a+ b

AM =

Arithmetic mean between and is given by 2

5 " 7

, a4, d+d, .:1+2d s =2as 1)
If  denotes the sumup to terms of A.P. then where
L
S, =—=[2a+{n-1)]
stands for last term, 2
1 b na+b)
The sum of A.M’s between and is 2
wth @ 2 ar =g

The term " of the geometric progression Gy QT G, @7 y--ogg @y = 27
Geometric mean between and G M=t+a

5 t a— 71l

. 'ﬂﬂ }, r2l 5 = ; I=arm
If  denotes the sumup to terms of G.P is 1-7 , —-r
where |T|
5 a
S= ;=1
The sum  of infinite geometric series is 1-r
nith a, B 1
The term  of the geometric progression is a+(n-1)d .
i b 2ab
HM=

Harmonic mean between and is 2+

2
G'=AH 4 A >G>H. where A,G,H are usual notations.

Formulas and Results of Complex Numbers

»

© x® =N wn ok

11.

z=(a,b)=a+1ib, i=(0,1)

i=+-1, "=-1, "'=-1, 1°=1, t"=1, ...
L (I)am
If 1isa positive integer then,

If @+ i0=10 then 2=0=0 apq conversely.
fa+ib=c+id then #= € and ¥ =4
(a,b)+(c,d)=(a+c, b+d)
(a,b)c,d)=(ac— bd, ad+ be)
Ltp=5n+3; V4,5eC

L =272 ; ¥2,2,€C

L+ +z)=(g+2)tz; ; Vz,2,,2,€C
(2 25)=(2- )25 ; V2,05,2,€C

1 (I)4n+1 — Ir (I)4n+2 _1 ( )4n+3 =




12

13

- £0.0) 4 the additive identity.

- (1,0) is the multiplicative identity.
Z=a+ib

14.

15.
16.
17.
18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30

3

—_

3

N

3

[08)

3

N

3

9]

If

.. . & . =
Additive inverse of ~ is £ =~ ib

=g+ib a=Re(z), b=Im(z)
z z=(Rez) +(Imz)*

= b —

Ifz @+ i ,the|z|_ 25
|z| =0

o=l-l=[7

|z|2=z£

|22:|= |z |1z|
: ‘ﬁ‘zm, z, #0

z| |z|
Nal-lz|<l + 2|2l |+ |z
Nz - 2|z |z |z
. [Rez| <]z [Imz|<|z|
Nz -z|=l -2
: ||Z‘1|_|Z'2”£|Z‘1_Z‘2|
z=71(Cos8+ iSing)

36.

is polar form of

the multiplicative inverse of

Z

Z
z

is

, where

b
1

@+

B [
ﬂ2+b2

-1

y=|z|; #=Tan" [E] = arg(z)




37. ;¢ & = H(Cos8, + 158, ) and 2= t.(Cosd, + 1'51':%@52)’ then

o I 3= nn[Cod8 + &)+ iS58, + &)
o 2= 2Codd, - &)+ iSin(6, - 6,)]
L h
o arg(Zz,)=argz +argz,
. arg[ﬁJ = argz, —argz,
z
L. Ci58=Cosh+15imf=e®
2. (z)'=1
3. (zy™ =2z"z
4. (zy™=(zY", wmeZ'
. (2 =(2)
6. (z,3,)"=(z (3"
7. (Cosf+15inf)" = Cos nf?+ 15in nd "t

. For all integer , is called De-Moivre’s Theorem.

Formulas of Useful Limits

tim f(2)=1

n

lim =
1) If d Hag(x) "

. ]ﬂ}[f(x)i Ax)| =1t m
. Lmf(x) gx)=Im

m /) L 0
e 8(x) m,Where

. ];ij_}l;wf(x)zcl

1 1 I#0

e f(x)_ I’ , Where

, then




is a real number.

1" t
]_1'175.}[1 + —] =¢
" 1 , Where

e

2) 1
Hm(l+ n)x=e

3) =0 , Where  is a real number.
. Sinx X

im——=1

0 . . .
4) X , Where  is measured in radians.

lim Tanx B

=1
5) 130 X

]jlnCosx— 1 B
6) 20 x

" "

. X -a
lim = ng™ !

7) e x—d

0

oo =1
lim =Inag
8) 230 ¥
Set Theory Formula

Consider that 1 , E and T are the sets, then

LAUA=A
D, A A=A are called Idempotent laws.
3 AwB=EBUA

4. A B= Erv A are called Commutative laws.
s (AvB)uC=Au(BuC)

6. (ﬂ - B)U C=av (B - C) are called Associative laws.

- AV(BNCO)=(Avw B)n(Aw ()

3. AN (B ! C) Z(A m B)u (A ™ C) are called Distributive laws.

o (AU B) =AM B
10 (AN B = ASU E
[ A-(BUC)=(A-B)n(A-C)
1, A—(BAC)=(A-B)U(A-C)
13 A= (BuC)= An(BuCY

are called De-Morgan’s Laws.




4 AN(B-C)=(AnB)-C

|5 AAB=(A-B)U(B-A)

is called Symmetric Difference.
16.Ax(Bu Cl=(AxB)u(AxC)
17.A><(Br"1 Cl=(AxB)n(AxC)
18.AX(B—C)=(A><B)—(A>¢C)

Set Theory Results

Consider that A , E and C are the sets, then
1 AcAVE gyEcAVE

h Aud=A

3 Amd=d

4y ASC gnd PEC then AW BCSC
5. 4 C Eifand onlyif <1\ E= B

6. <+ Bifand only if 1 B= A

7 ANBCA AN BCE

I =B and AT then A= BT
o Armli=A

10_AUU=LI

(A% =4

IZ.QC =U and U=

13 AuA" =11

14 ANAS =

c c
lS.IfﬂgB thenB c A

16.1f € A and Y€ B then € AN B
17.IfXE A of XE B then x€ AU E

18. A— B=Am B"
o A—(A-B)=AnB

o A-(A-B)= A-(ANE)

Fundamental Trigonometric Ratios



Sinf = perpendicular _ y
n hypotentise 1
Cosf = ﬂ _
b) hypoterse 1
Tang - perpendicular _y _ Sinf
3) base x Cosf
Cotl base x_ Cost

Spof) = hypotenuse ¢ 1

5) base x  Cosf

Cosecf = kymierjmse 1=—_1
perpendicular  y  Sinf

0)
7) Signs of trigonometric Ratios




I QUADRANT: A , means all trigonometric ratios are positive.

Il QUADRANT: =, means =7 and COSEC are positive all others are negative.
Il QUADRANT: ', means %% and C0T are positive all others are negative.
IV QUADRANT: =, means =02 and “¢C are positive all others are negative.

NOTE: (1) Clockwise; we read ACTS
(2) Anticlockwise; we read ASTC (All Silver Tea Cups)

& in Quadrant Sinf |Cosh | Tanf |CotP|Sec |Cosec 2
I + 1+ [+ |+ |+ +
II + =1 | |- + o,
I - - + + - -
IV - + - - + -

8) Trigonometric Ratios of Special Angles:

& Sin@ |Cosh | TanB |Cot | SecP |Cosec £

o°| O 0 | |1 &0
1 1 2| 2
0|2 |2 |B|5| B

11|z 2

o| o= ﬁﬂn—l M|i(:ﬂ -

1
45| 2

Al ] 2
60°| 2 S Ne
gp°| 1 w [0 | ® 1




Stnf

RULE: Write 9/ 12,34 divide by 4 then taking square roots and write the resulting number in column of

Results of Trigonometric Ratios of Allied Angles

& Stne | Coser | Taney | Cotar | Secer | Cosece

-8 |-Sinf|+Cosf|-Tanf |-Cot@| +5ech |-Cosecf
o — g |+CosB+SinB|+Cotf |+ Tanf |+ Cosec | +5ech
o + g [+Cos|-Sin@|-Cot@|-Tanf|-Cosecf| +5ecd
180° — gl+Sind —Tanf |-Cotf [-5ecl  |+Cosecf
180° + g|-Sin? |-Cos |+ Tan |+ Cotf [-5¢cf  [-Cosecf
270° — g|—CosP|-5Sind [+ Cotf [+ Tanf|-Cosec | —Sech
270° + g|-CosP |+ 5inf (- Cotf |- Tand [+ Cosec | —Sech
360° — g|-Sinf |+ Cosl|-Tanf |- Cotf| +5ecf |-Cosechd
360° + g+ oinf |+ CosB |+ Tanf |+ Cot@| +5ecf |+ Cosech

If < s any integer, then
h3) St kr)=0

ba) Cod km)=(-1)
hs) Stk + )= (-1)*Sing
b6y Codkr + B)= (1Y Cosf

Sz’n{(Zk f1)Z4 ,8} —(~1)Cos
h7) 2

22) Period of SRt anq Cosl 2w , Where as period of Tan anq Cotd 57




Cas{(2k+ 1%““ ,8} — (-1} Sing
28)

Fundamental General Identites Involving Trigonometric Ratios

St + Cosf=1

1+ Tan’f = Sec’f

1+ Cot’# = Cosec’

Stla+ §)=SinaCosf + CosaSing

St — 8)= SinaCosf8 — CosxSin 8
Coda + §)=CosxCos8 — SinaSin 8
Coda — §)=CosaxCos 8+ SinaSin g

o Tarla+ B)= Tanoe+ Tanf
1- TanaTanf

Tang — Tanf
1+ TanaTanf

o, Tarn(45° + )= L+ 1#%
1- Tanf

1. Tan(45° - )= L= 1onP
1+ Tanf
CotaCotfi—1

Cota+ Cotff
CotaCotfi+1

15, Cola-F)= Cota— Cotf3
14. Sin28 =251 nfCosf

15. Cos28 = Cos*B—- Sinf

16. Cos28=1- 251’0

17. Cog2@=2C0s°H -1
2Tand 2C0tR

A o

o. Tam(a-pB)=

12. Cof{x+ B)=

18. TanZf = = .
1-Tar'? Cot'f-1
2 2
19. Cot28= Cot'#-1_Cotd-Tanf _1-Tan'd
2Coth 2 T
. # 1- Cosf
2. Sin—=1*
2 2
4 1+ CosP
21. Cos—=1=
2 2




2. 1- Cosnf = 25i1° n

23. 1+ Cosnf? = 2Co8° %

# 1-CosP Sinb ’1 — Cosf
24. Tan—= = =4
2 Sinb 1+ CosP 1+ Cos?

25. Sin38 = 35inf- ASi
26. C0g38 = ACos" 8- 3Cosh
3Tanf— Tan’d

27. Tan3df =
1-3Tan’e
3
28 Cot38 = Cot 5';3{35%5'
3Cot?-1

Formulas of Trigonometric and Logarithmic Functions

. i e—iz
Sinx = _
1) 2I
ei:t:_i_ e it
Cosx =
2) _2 |
EII _ E—EI
Tanx=————¢3
3) e+ e ™)
{ e 4+ ¢
Cotx = (—_}
4) e:x_ e ¥
2
5) €E21+ e [
21
Cosecxr= ——
6) EEI _ E‘ (1]

Log{x+1y)= Log.fx® +y° +iTan’ [KJ
7) *

Lﬂg{ - I.yJ = 2iTan’ [EJ
8) x—1y X

Formulas of Sum and Product of Trigonometric Ratios



=

1. Sina+ Sinb= 253'?1[ * b]Cas[ﬂ bJ
2 2

+ b]sm(m b]
2

3. Cosa+ Cosh= 2C05[a; bj [

2]51[2]

2 Sing Cosb=Sin(a+ b))+ Stn(a—b)

2 Cosq Stnb=5in(a+b)— Si{a—b)

2 Cosg Cosh=Coda+ b))+ Coda—b)

2 Sing Sinb = Coda—b)— Coda+ b)

0. Sirta-Sin'b=Sia+ b)SiH{a-b)

10. Cos’a— Sin'b= Coda+ b)Coda— b)= Cos’b- Sin‘a

e

[ g

2. Sina-— Sinb= 2603[

4. Cosa— Cosh=-25in (

s

Results and Formulas of Plane Triangles

Consider the triangle‘ﬁABc , having the angles a, By and sides bf C
@ b r

1) Law of Sine is St Sinfi - Sty

2) Laws of Cosine are

as shown in the figure.

4=+ ¢ - 2bcCoser Cosgo L HE 2 V=& +-2acCosP
or 2be or
2 2
C@sﬁ:ﬂ =a*+ b -2abCosy -, e — 2t
2ac Gy

or
3) Laws of Tangent are

Tan[A_B]
2 _a-b

TQH[A; B] a+ b




Tan

i
Tan ﬁ]

A
Tan ﬂ]
-0

Tan

HALF ANGLE FORMULAS
Consider that - b,c and A,B,C are sides and angles of AABC , as sh

s=2tire T:Jw—ax&-mw—c)

0 (i) :
i - \/(s —bXs- )
4) be
sipB_ fs—aks—¢)
5) 2 ac
an - JEEED
6) 2 Eb
CosZ = |2 (s—a)
7) 2 bf

CGSE= ’s (s-0)
8) 2 ac

CosZ = ’S (s= )
9) 2 ab

Tan - (s— bXs-1) _ T
2 s(s—a) s—a

10)




Tmﬁ:\/(s—a)[s—c): 7
1 2 s (s-b) s—b
Tan? - (s—ads-b) _ 7
12) 2 s{s-r) g—

Formulas of Inverse Trigonometric Functions

Sivx= %Lag{z’x+ 1-2%)

1)
Cos™x = 1Log(x+ N - 1)
2) 2
Tan " x= lLag[l ’ I,x]
3) 21 1-1x
Cot " x= lLﬂg(ﬂ]
) 21 X—1
Secly= 1}_,08[“— "1_'12}
i x
5)

Cosec™ x==Log
1

1

6)

Tan™ :HI,y =£+1L03 Y
7 x—1wy) 4 2 X—y

Change of Hyperbolic Functions

1) Sinh ix = 15inx
2) Cosh ix = Cosx
3y Tanh (x = iTanx
gy 15inhx = Sin X
5) Coshy = Cosix
6) {Tanhy =Tan ix







